and the physician 's communication skills (β=0.253, p<0.001) 
Introduction
Trust is defined as the patient's optimistic acceptance of vulnerability in the belief that the physician will do only what is best for the patient (1) . It is an unwritten covenant between the physician and the patient, inherent in the therapeutic relationship. several scholars have explained the phenomenon of trust in healthcare. There seems to be a consensus that trust is a contextual issue (2) . The factors which determine trust in the physician, the healthcare providers or the health system as a whole depend on the cultural and environmental context. Trust in healthcare is of high instrumental value. physicianpatient relationships characterised by a high level of trust increase adherence to treatment, improve follow-up, reduce unnecessary investigations, reduce the need for second opinions and consequently, reduce the overall cost of healthcare (3) (4) (5) (6) . Trust also creates a placebo effect, which brings about an increase in self-reported well-being (1) . moreover, trust, being a substantive ethical principle, is of inherent ethical value in therapeutic relationships.
studies from developed countries in the West have shown that trust in the physician has five main dimensions: fidelity, competence, honesty, confidentiality and global trust (7) . fidelity is the acceptance of and respect for the personhood, individuality and moral agency of a patient. Competence is the clinical skill, and the ability to make the correct diagnosis, prescribe appropriate treatment and avoid medical errors. honesty is full disclosure and transparency. Confidentiality is maintaining the secrecy of the medical information of a patient. finally, all those aspects of trust that are not included in the first four dimensions are clubbed into the domain of global trust (7) . however, studies from settings which have poor resources and unregulated health systems have shown slightly different domains of trust. A qualitative study from south India, conducted by the same research team that has carried out the research for this paper, found that the perceived competence of the physician, assurance of treatment, confidence in the physician, loyalty to him/her and respect for him/her were the main domains (8) . however, the study could not quantify the extent of the importance attached by the community to each of these dimensions in defining trust. several factors which lead to an increase or a decrease in trust have been described. On the basis of the factors which influence trust in physicians, and on the basis of a quantitative survey in south India, our research team segmented the community into specific groups (9) . The study showed that the community can be grouped into those who trust physicians on the basis of their level of comfort with them, those who trust them due to their personal involvement, and those who trust them because of their behavioural competence, and emotional factors. how much each of these factors contributed to the building or erosion of trust remained to be seen. This study used data collected from a locally representative sample household survey from urban and rural Tamil nadu to develop a conceptual model of trust in the physician-patient relationship. The study aimed at quantifying the extent to which each dimension contributed to the concept of trust, and the strength of the association between various factors and the trust in physicians.
Methods
Study design: A cross-sectional survey was conducted with the help of a structured questionnaire to understand the dimensions of trust and the factors influencing it.
Study setting: The study was carried out both in rural and urban settings in Tamil nadu, a coastal state in south India that has some of the best health indicators in the country. The state's public health system has been performing well and has won appreciation fromthe rest of the country, which considers it a role model (10) . There is an equally powerful private healthcare system, consisting of private practitioners, clinics, nursing homes and hospitals. On the one hand, the quality of services provided in the public health system, though relatively better than elsewhere in the country, leaves a lot to be desired. On the other hand, the services provided by the private sector, though of superior quality, have led to an increase in the cost of healthcare and indebtedness due to out-of-pocket expenditure. Due to these factors, there is a potential deficit of trust in the healthcare system in the state.
Study participants: A sample of 625 adults living in four districts of Tamil nadu was selected by a multistage sampling method. The sample size was calculated according to the heuristics for sampling in structural equation modelling (sEm) that there should be at least 20 observations per variable of analysis (11) . Of the 32 districts of Tamil nadu, four were initially selected by the simple random sampling method. Two of these were predominantly urban (Chennai and Tiruvallur) and two were predominantly rural (Dharmapuri and Kancheepuram). four urban wards and eight rural blocks were selected from each district by the probability-proportional-to-size method. from each selected block/ward, 35-40 individuals were interviewed.
Variables: Based on the qualitative study on trust in physicians conducted in the same setting, described elsewhere, a set of five important domains explaining the concept of trust were identified. These were perceived competence of the physician, assurance of treatment, confidence in the physician, loyalty to him/her and respect for him/her (8) . The investigator generated questions based on these domains. The questions would explore the meaning of trust in physicians ascribed by the community based on these identified domains. These items were checked for face validity by physicians, public health practitioners and a small sample of lay persons. Apart from this, there were questions on the factors influencing trust in physicians, also obtained from the qualitative exploration of trust in the same setting. These questions were grouped into heads such as feeling a sense of comfort with the physician; the physician's behaviour, such as his/her displaying kindness, paying attention and having a smile on his/her face; the physician explaining the illness clearly to the patient; personal involvement of the physician, eg seeking to know the patient's name and the details of his/her family; and a feeling of shared identity, including the physician's understanding of the patient's cultural values. In addition, there were questions on age, sex, education, occupation and area of residence, all of which are possible covariates of trust in the physician.
Data measurement:
The questionnaire was developed and pilot-tested on 50 individuals. The questions were modified and finalised on the basis of the pilot study. The selected participants answered the questions on the basis of their experience with their primary care physician. The latter included a wide variety of physicians, some of whom were government doctors, some private practitioners, and some even unqualified and unregistered practitioners. no restrictions were placed on the type of physician selected because the subject under study was the participants' notion of trust in "a physician", and not in any particular type of physician.The respondents rated the statements on a five-point Likert scale between "strongly agree" to "strongly disagree".
Bias reduction:
In order to reduce selection bias, the sample was selected by a multistage probabilistic technique. hospitalbased sampling was avoided. The first author, along with two other trained investigators, administered the questionnaires. Though the primary investigator is a physician by profession, this was not made known to the respondents to avoid reporting bias. The possibility of interviewer bias was averted by using a standardised questionnaire and standardising the process of administering the questionnaire.
Fitting the structural model: sEm was used to gain conceptual clarity on trust in physicians, and to test the theoretical concept of trust that was gleaned from a review of the literature and previous qualitative studies. sEm refers to a group of statistical procedures, including regression, principal component and factor analysis, which help to test hypothetical complex relationships between observed and unobserved latent variables. Thus, sEm has two components: (i) the structural model which deals with the relationships between the latent, unobserved variables, and(ii) the measurements models which study the relationships between observed and unobserved variables. It compares the characteristics of the model with the empirical data and tests if the data fit the model. however, it is important to understand that sEm is not causal testing. When sEm shows that a model fits the empirical data, it does not imply causality. The greatest advantage of sEm is that it helps to study latent and abstract constructs such as trust. The other big advantage of sEm is the graphical representation that the path diagram provides; this helps to visualise the relationships between latent variables. sEm is a powerful tool, but should be handled with care because it is prone to a number of errors. for example, rarely can all observed variables be fitted into simple regressions with latent variables. This is a basic assumption of sEm and if not met, it can lead to serious errors in the interpretation of the results. Throughout the process of fitting the model, one has to be extremely particular about keeping the theoretical construct and the meaning in mind. sometimes, modification indices suggest error correlations between variables that may not have any meaning. This is something sEm analysts should be careful about. The statistical assumptions required for performing sEm analysis are prohibitively strict and, therefore, fitting a good structural equation model is very difficult (12, 13) .
Our qualitative exploration of trust in physicians in the same area (8) formed the basis of a conceptual framework. To validate this framework, a hypothetical sEm was fitted on the basis of this framework. Trust in physicians was the key latent variable. Twelve items with a bearing on the domains of perceived competence, treatment assurance, confidence, respect and loyalty were included as reflective variables, contributing to the latent variable trust. The previous qualitative exploration had also identified certain factors influencing trust in physicians. These were shared identity, behaviour of the physician, personal involvement of the physician and comfort with the physician. These factors were added to the structural model as independent latent variables, contributing to the dependent latent variable "trust in physicians". Other variables, such as age, sex, education, occupation and area of residence, were also included in the model as endogenous variables.
Testing for statistical assumptions:
Before carrying out the measurements, important assumptions of sEm were considered. The study did not meet the conditions for causality as it was a cross-sectional assessment and temporality was not demonstrated. Only those factors which were identified in the qualitative exploration were included in the model. Other confounding variables or unknown factors that could not be identified were not included in the model. The direction of proposed causal relationships was not exclusive. for example, it is possible that a high level of comfort would increase trust and this increase in trust would contribute to greater comfort. Despite these limitations in the assumptions of sEm, the model was fit to explore hypothetical associations and quantitatively validate the findings of the qualitative exploration. The data were arranged in an ordinal Likert-type scale. They were assumed to be continuous for the purpose of analysis. The variables were checked for normality and linearity. Based on the acceptable skewness and kurtosis values suggested by West et al. for fitting structural equation models with nonnormal data, the model was assumed to be normal (14) . The model fit statistics were computed with this assumption of normality. The standardized Root mean square Residual (sRmR), Root mean square Error Approximation (RmsEA), and Comparative fit Index (CfI) were used to assess the model fit. An sRmR of less than 0.09, an RmsEA of less than 0.06 and a CfI of more than 0.90 were considered adequate criteria for a good model fit (15) . To obtain more robust regression estimates, bootstrapping was done and the confidence intervals of the estimates were calculated using the bias-corrected percentile method. The Bollen-stine bootstrap model fit Chi square was also calculated to further test the model fit. After the construction of the structural equation model, two measures were adopted to improve the model fit. first, variables which did not contribute significantly to the factor, both conceptually and statistically, were sequentially removed. second, meaningful error covariance was introduced between variables in the same factor on the basis of modification indices reported by the programme. All sEm analysis was performed using the statistical software IBm Amos version 20 (16) .
Ethical considerations: The study was reviewed by the institutional review board and ethics committee of the school of public health, sRm university and approved. Informed consent was obtained verbally from the participants after they had been given thorough information on the study. This was approved by the ethics committee. The process of informed consent was documented in the study information sheet, which was part of the questionnaire that was administered to the respondents. The participants were not asked to sign on the informed consent sheets since during the previous studies conducted by the authors, obtaining signatures and thumb impressions from the members of these marginalised ] communities was perceived of as a bureaucratic procedure. The word "marginalisation" here refers to poverty and poor access to healthcare. The ethics committee approved the procedure of not obtaining the participants' signature, provided that a neutral witness, who was not related to the study or the study team, was present and the process was documented. strict privacy and confidentiality of information was maintained throughout the study.
Results
A total of 625 individuals participated in the survey. The data were incomplete in the case of nine of the samples, which could thus not be included in the analysis. The characteristics of the respondents whose data were analysed are shown in Table 1 . As compared to the characteristics of the general population of Tamil nadu, women, the rural population, and well-educated people find greater representation in the sample.
The final structural equation model is depicted in figure  1 .The model shows the regression coefficients of each of the 12 component statements' contribution to the construct of trust in physicians. The sex of the patient (β=-0.098) had a significant influence on trust. Women had less trust in physicians than did men. The other socio-demographic factors did not have a significant influence on trust in the physician. Trust in physicians is related more to notional constructs, such as assurance of treatment (β=0.714, p<0.001) and respect for the physician (β=0.763, p<0.001), than objective assessments, such as that of the competence of the physician (β=0.607, p<0.001). The level of comfort with the physician (β=0.630, p<0.001) and his/her communication skills (β=0.253, p<0.001) significantly influence the degree of trust. The level of comfort with the physician is correlated with his/her personal involvement in the case (r=0.124, p<0.001) and the physician's communication skills are The Bollen-stine chi-square p value was <0.01. however, since this chi-square is sensitive to high sample size, this was not considered a criterion for rejecting the model. 
Discussion

Summary of key findings
This structural equation model was fit to quantify the extent to which various dimensions defined the construct of trust and the contribution of various factors to trust-building. The study found that the 12 statements which covered the five domains of trust named earlier described trust in physicians in this context. Among these, notional constructs, such as assurance of treatment and respect, had more contribution to the definition of trust than objective assessments, such as assessments of competence. Among the factors influencing trust, shared identity and personal involvement with the patient did not influence trust, but the communication skills of the physician (behaviour) and one's level of comfort with the physician did. There was a significant correlation between the factors of the level of comfort, the behaviour of the physician and his/her personal involvement. Women had less trust in physicians than did men, but other socio-demographic covariates did not influence trust.
Dimensions of trust in physicians
A detailed review of trust in physicians in settings indeveloped countries in the West identified five important dimensions of trust: fidelity, competence, confidentiality, honesty and global trust (7) . A qualitative study carried out in the same area as this study showed that the dimensions in this setting are the perceived competence of the physician; assurance of treatment, irrespective of the time of day or ability to pay; a feeling of confidence that one's condition will improve; respect for the physician; and loyalty to him/her. yet another important dimension was the willingness to accept shortcomings such as rude behaviour and the high cost of care (8) . This quantitative analysis tried to quantify the extent to which each of these domains of trust can contribute to our understanding of trust in physicians. It also attempted to validate the theoretical construct of trust in physicians obtained by the qualitative study. According to this analysis, the statements representing all the important domains identified in the qualitative study described the construct of trust in physicians in a unidimensional manner. The notions of respect for the physician and assurance of treatment contributed more to the definition than the perceived competence of the physician. In these settings, the nature of trust in physicians is determined by low socioeconomic status, poor access to health facilities, few options to choose from in terms of healthcare providers in the remote, inaccessible areas, and poor awareness of health matters. In this context, the people have great respect for the physician. This is the main reason why the trust discourse is dominated by the language of respect. As for uncertainty of access to healthcare services in the public sector and high out-of-pocket expenditure on healthcare in the private sector, assurance of treatment has emerged as an important dimension of trust in these areas as well. This is closely followed by perceived competence. however, unlike developed healthcare settings in which competence is the primary factor defining trust, it is given lower priority in these settings.
Factors influencing trust in physicians
feeling comfortable with the physician, shared identity in terms of belonging to the same religion or caste or having common cultural practices, personal involvement in terms of knowing the patient by name, knowing the family details and treating the patient like one's own family member, and finally, communication skills, including giving clear explanations about the illness and treatment, dealing with the patient with a smiling face, and displaying kindness and patience were identified as factors influencing trust in physicians.
A study in the usA showed that trust in physicians was influenced by certain types of behaviour on the physician's part. These were exploring the patient's disease and experience of illness, and spending more time with the patient (17) . physicians who acted comforting and caring, demonstrated competency, encouraged and answered questions, and explained the disease and treatment also won the trust of their patients (18) . Giving patients enough time to explain the reason for their visit, answering their questions in an understandable manner, taking enough time to answer their questions, enquiring about the effect of the family situation on their health, involving them in decision-making and providing them with as much medical information as they want were determinants both of trust in the physician as well as satisfaction (19) . This study also found that positive communication skills, such as displaying patience and kindness and dealing with the patient with a smiling face, were important in building relationships characterised by trust.
A recent study showed that honest signals, indicating genuine intent, could be perceived by the patients through the communication of the doctor and pave the way for the establishment of trust (20) . Thus, good behaviours and positive communication on the physician's part have a strong influence on the development of trust in healthcare settings. The types of behaviour that influence trust in physicians need to be explored in greater detail. As mentioned already, a feeling of comfort is one of the factors associated with trust. A high level of comfort with the physician could lead to greater participation by patients in clinical decision-making, a better understanding of the treatment, an improvement in the healing process and hence, greater trust in the physician.
This study failed to show a statistically significant association between personal involvement and trust. however, other indicates that trust in physicians is a universal phenomenon in these settings. however, the factors influencing trust may vary according to the patient's level of education or occupation, as was observed in the previous quantitative study (9) .
As is the case with any cross-sectional study, it is not possible to establish a temporal association between the factors influencing trust and trust in physicians. One cannot clearly define whether trust in physicians leads to comfort or whether it is the other way round. It is also true that trust in a physician could reinforce his/her positive behaviour, communication skills, personal involvement and efforts to make the patient comfortable. These dynamics are very complicated and it is not easy to tease them out from cross-sectional quantitative surveys. This study has explored only some of the attributes of physicians that influence trust and has placed the focus of trust entirely on the physician. There are several important characteristics of the physician, such as age, gender and experience, which can influence trust. These were not included in the model. moreover, a component of the patient's trust in a physician is influenced by the institution in which he/ she practises. This is called institutional trust and was also not studied in this model. It is important to understand that trust in the physician may also be influenced by patientrelated attributes, such as the nature of the illness and the personality traits of the patient. future studies should employ a more comprehensive model that includes the physician's characteristics, institutional characteristics as well as patient's characteristics. moreover, the sEm methodology used here has highly prohibitive assumptions. Its use in the case of sociological constructs such as trust, the dynamics of which are complicated, as described above, can only yield preliminary results that are in the nature of suggestions. This model cannot be considered confirmatory. At most, it confers tentative construct validity to the concept of trust as captured by the 12 items measured in the study.
There is a need for further studies that explore the phenomenon of trust from a longitudinal perspective in different settings. The various attributes of physicians and patients that possibly influence trust in the physician should also be assessed in detail. There is also a need to examine the consequences of relationships of trust between doctor and patient in these sociocultural settings.
Conclusion
Trust in physicians is a dynamic construct which varies according to the sociocultural context. The major finding of this study is that in settings with a low level of awareness of health, resource deprivation and the absence of universal access to healthcare, trust in physicians is largely influenced by respect for the physician and assurance of treatment, rather than objective assessments, such as the physician's competence. The behaviour/communication skills of the physician and the level of comfort with him/her seem to influence the degree of trust.
If we can gain a good understanding of the factors that lead patients to trust physicians, it will help us develop trust as an studies have shown that personal involvement of physicians in the care of patients strongly influences trust. In 1927, frances Weld peabody of Boston City hospital said, "The treatment of a disease may be entirely impersonal; the care of the patient must be completely personal. The significance of the intimate personal relationship between physician and patient cannot be too strongly emphasised, for in an extraordinarily large number of cases both diagnosis and treatment are directly dependent on it" (21). This emphasises the importance of personal involvement of the physician with the patient. The previous qualitative exploration undertaken in this area had shown that personal involvement of the physician increased trust among patients, but the current analysis found no such association. There could be several reasons for this. It is probably not possible for physicians to get personally involved in settings characterised by overcrowded hospitals and outpatient services, rotation of doctors (in public health facilities), and lack of continuity of care. moreover, the concept of the family physician is eroding and there are fewer opportunities to establish long-lasting relationships with the physician. nevertheless, it is important to assess this dimension in greater detail and understand its dynamics in such settings.
A previous quantitative study which tried to segment the community on the basis of the factors that influenced their trust in physicians identified that shared religion, caste and cultural identity increased the levels of trust (9) . Our study found that these factors did not significantly influence trust. young people comprised a greater proportion of the study sample, and their levels of educational attainmentwere relatively higher. The educated and younger groups tend to lay less emphasis on caste, religion and culture even in rural and underdeveloped areas. This is probably reflected in the findings.
The physician's behaviour and personal involvement with the patient were strongly correlated with each other. Both are reflective of the inter-personal skills of the physician. The physician's personal involvement was correlated with the patient's comfort level with the physician, as greater personal involvement leads to greater comfort levels. There was a very weak correlation between the physician's behaviour/ communication skills and the patient's comfort level with the physician, which indicates that they operated as separate factors influencing trust. While both reflect the inter-personal skills of the physician, behaviour and communication skills can be practised and taught, whereas feeling comfortable with a physician is more abstract and reflects his/her personality.
When studying the influence of socio-demographic variables on trust in the physician, it was noted that women tend to trust physicians less than men. A study conducted in northern India yielded similar results (22) . This gender differential in trust has potential implications for the treatment-seeking behaviour of women. Though a recent study showed that the elderly and socioeconomically backward people had greater levels of trust in physicians, our study did not corroborate this (20) . none of the other socio-demographic variables, such as age, education, occupation or urban/rural status, had an influence on trust. This indicator of the quality of healthcare delivery. It will also help in objective assessments of trust for further research purposes.
